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One hundred and three additional VO-6 HS cella have h e n  deliv- 

ered to IASA in this  reporting period. @ow epeciffcatioars have been pub- 

lished to -rove the quality of the welded VO-6 3S case. D i e s  are being 

made to deep drsw cases and covers for these cells. 

Hean therm1 conductivities have been dotewined for the Mt-6 €IS 

cell at  v a t i w  charge rates in an $C@?&lent. The rpethod Oetermiraation 

is shown aloag with sample calculations. 

Thews1 data obtained is applied to predict t-he behmior of other 

size c e l % ~  of ainrilar construction. 

A preliminary design for a 50 AH cell is presented along with cow 

ments on the -pt sf s composite temizml €or large hemetically sealed 

cells 0 
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3. 

deep drawn -6 Hs cases and covers are expected about the middle of Msrch. 

If ehe case11 obtaintd live up t o  GUT expectations, m s h a d  have very nearly 

8t,riasd tbe ultbmatc in closures far prismatic type hermetically sealed 

c+m!l. 

. 



Since the Last report, a total of 103 type VO-4 RS cells have been 

delzvered to X4SA, Table I rruxmarizes the serial numbers of these cells as 

well 8s ehe t&8t &ta obtained in the cell check-aut procedure prior to ship- 

ment * 

%!he cells shipped to date have a11 been assembled with fcibrZcsrted 

Oonrider8ble effort has been expended to  improve the quality of the cases. 

fabzicatrd case. The necessary technique for -king aatirrfactory came w e l d s  

w a s  developed in tbe pi lo t  plant w h i l e  we were solving the problems involved 

in cloeing the cells. 

pliers  of welded cas88 t~ discuss and dgatonstrcrre She techalques of fabrica- 

tion. Galten specification 5714 (Pigare I) has been prepared m d  circulated 

to inttretsted partfa8 to provlde the criteria upon which awes w i l l  be 

accepted far use in barmetically sealed cells. 

Bngiwring teams from Cblton have vfsfeed our sup- 

The welded cases, ewun thore mseting the new' specificstlloes, b e  

alwcry. presented groblctms in sealed cel l  &tpprf.catfOW. 

the problem of the resnovlrl of heat from the e3.1 becomes significane in u 

battery conffguratfon, so the rimjar aurfaces of the cell must Ipcrintaia a good 

contact with whatever heat slaking ~oans is usad. This 

slons u s t  be held closely,  and the ourface mast be hi5 flat as possible to 

give the desired contact. 

fn  8 8- environmeae, 

that cell d-n- 

"b solution to the pro5lens Qf the welded case &ppe.rs to be! the 

deep drawn case. 

then a mmbe1: of deep draw spc?'-?&iLiots were contacted to determine i f  a case 

could be macia to the necesasrry standards. 

The requiremanes for such a case t-ere carefully conaidered, 

€&er m ~ c h  consideration, e VC&Q-P 

was selected to  produce a p i l o t  r~tn  of cases and meching covers. The first 
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4. 

A. VU-6 Hs 

%eat Objectlvc 

The primary objective of the test was to deterrake 8 meam therplal 

conductivity of a VO-6 HS cell as a functica of charge, avercharge, 

8nd diecharge current in an embient environment of 8O0P. 

mtup (See Figure 2.) 

For test 

Teat R&dure 

Two c e l l a  were constructed w i t b  thenrwtcouples placed internally in 

&e cell, ara well as welded to menty-four p o h t s  OLL the skin of 

tbm cell. (See Figure 3.1 Tho cells were placed into an ambient en- 

ViroOrerrt of 80% and charged at .=, .50, .75, 1.0, and 2.0 Qpperes 

U n t L l  l l 5 X  of capacity was put: into the cell. 

overcharged at .a, .SO, .75, 1.0, and 2.0 amperes until the iater- 

aa1 tearperamre nemaiaed copstant. OEce ccastant tempsrature was 

reached, the cells vere diachargsd at  .25, .SO, ,75, 1.0, arsd 2.0 

auqmtss until  tbe internal call tunperatwe remained constant. 

ing tke charge, averchargs, 8nd disc-mrge ~t constant current, in- 

torn81 zexuperatnre, skin teqer~'iure8, and cell electrical charac- 

zerls tic8 were continmasly acodtored. 

The cells were then 

Dur- 
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5 .  

rete then the t h e m 1  gradient. This i s  evident frara the &rived - 

in which 
K -  

i =  

- L2 a 
2 

InteraplL Eeet Generation 

Thermal Gradient OF 

It can be seen from rhfs, that the thermal conductivity is nnt a 

camtaut, but it is a function of overcharge rateo 

studier carried on at Gulton, but not connected with this contract, 

it ham been Zouad that thermal canductfvity is also B function of 

rplbient temperature . 

&om otbr 

Ln (Figure 4) there is 8 p l o t  of them1 ccrrductivitg verm over- 

charge current at an d i e a t  tempereture of 80%'. 

that this curve w f l l  move damward as the mbient temperature is 

Lracrewd, and award the ambient temperature is decreased, re- 

sulting therefore, in a family of curves for thermal conductivityo 

'This presumptioa will be further investigated. 

Ie is presumed 

Tbe important significance of these curves t s  that: once kmwing 

&he overcharge current and the arPb&eilt tem~ersture, one will be 

able  to detelaniae the 

psdicnt in the cell ,  

thermal Coducilivfty and predict the eherrnsl 
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X n  tbo preamding analysis it wss assumed :hat a aean thermal cop" 

ductf.vity etiated. 

thermal conductivity In the three mutually perpndiclllar directions ob the 

ce la  LI 

Test8 w i l l  be run t o  determine the vesisbllity of the 

'8csts w i l l  be run t o  verify the presumptio.r of tha shifting of 

the curve of thermal c&uctfvfty t"er3us avercharged rate for different 

eBtbient coadltions . 



that the rate of increase 0.2 the tbenr1~1 gradient for a R3-50 HS 

path, the geometry of the larger zapacizy .*ells k i n g  larggr than 

the mallet capacity cells, ir; also produces an isrease in the 
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9s Qotc;-d in the PSC tion 01: theziu 1 ccalyr:: ;.r therz are certain 

reatzictdons on the conftgmetioi?, t o  o5:ai.ic good tx t i73 fes  oE h e - t  frm 

within the cell. Ideally, a cell  woulLd csrbsist of t-aree plate& EO that 

heat m i g h t  be rejected thrc3g.h a minimxn i A  ickriess 02 cell, t o  the laro,est 

pressures. 

Other ?.re88 of pfrticular interert are tle head space required for 

'terminals and p?.:te conrtc"Lcm t o  the! tem:.nnls, ad the tamfm3. configure- 
0 

tion itself. TI..:ss w i l l  e i f tct  :he w e i ~ h ; :  the reEistencc of tie call, and 

ehe reliabildty . s f  the see; 

The proposed desi gri would have ;I: e _n.egst.'.-v e element cE the clac- 
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FIGURE 3 
VO-GHS CELL 
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